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ABSTRACT
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understanding of the conditions under which their programs will
operate. It considers the nation's economic and political climate,
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education: the stability of the dollar, phases of the business cycle,
and competing demands for public funds. The ir: ‘t uf technology,
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projected. Trends in enrollments and funding for vccational education
are then summarized. Finally, the<e implications for vocational
education are advanced: shifts in ~urriculum emphasis, changes in
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and of the content of jobs due to increasing advances in new
technology. (YLB)
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FOREWORD

This hooklet provides a brief overview of some of the major trends most
hkely to influence vocational education dur'ng the remairder of the 1980s.

It s directed to all vocational educators, particularly planners and policy-
makers, who want a better understanding of the conditions under which their
programs will operate,

This booklet is based upon two reports prepared at the National Centar
for Research in Vocational Education with support from the Office of
Vocational and Adult Education, U.S, Department of Education: Anticipating
Future Influences on Vocational Education and Jobotics and Office Automa-
tion: Inmplications for Vocational Education. The full repurts of these stuclies
have been submitted to the ERIC Clearinghouse on Adult, Career, and
Vocational Education at the National Center. For availability information,
contact the National Center’s ERIC acquisitions coordinator at 614.486-3655
or 8008484815 (toll free outside Ohio),

This overview was cleveloped by staff from the Evaluation and Policy
Division, chirected by N. L. McCaslin, and from the Personnel Development
and Field Services Division, directed by Lucy Thrane. Those most responsibl3
were Morgan Lewis, Jeannette Fraser, Paul Unger, Dennis Mathias, and Rod
Spain. A preliminary draft was reviewed by Joseph F. Coates, Prasicent,

J. F. Coates, Inc., Washington, DC and Robert C. Harris, Advisor to the
Presiclent, Incdiana University, Bloomington, Indiana. Judy Balogh conducted
the final edht and Sherri Trayser was the word processor oparator.

Robert £. Taylor

Executive Director

National Center for Rasearch
in Vocational Education
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INTRODUCTION

Virtually every indicator suggests that the remaining years of the
20th century will be a period of rapid change. Efforts to increase the
competitiveness of Americar products in international markets and the
widespread application of computers in production processes and
communications should result in unprecedented rates of technological
change These changes will affect the skills needed in the labor force
and the training that should be provided for these skills.

Society will also have to adjust to the aging of the population and
to reduced numbers of entry-level workers. Vocational educators must
respond to these developments, and need information enabling them
to anticipate the changes and the types of responses that are
appropriate.

In such a period of transition, it is difficult to know how best to
prepare young people and to retrain adults for rewarding employment
in a future whose structure can only be dimly perceived. As difficult as
the task is, planners and policymakers must make decisions based on
the best available information. This report ii: designed to assist in this
decision- making process



Defauit on
Foreign Loans
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The 1980s may be the dawn of a bright economic
era for the United States, if-- - -

¢ hudget deficits are controliecl
¢ forengn countnies do not default on loans
¢ iorewgn trade imbalances are overcoms

o protechomst pohicies are avoided
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THE NATIUNAL CLIMATE

The Nation's economic and political climate influences the deliv-
ery of vocational education. The stability of the dollar, phases of the
business cycle, and competing demands for public funds all affect the
dollars availlable for vocational education. In addition, the emphases
of federal legislative policies directly affect who and what is taught in
vocational education

The United States's economic position weakened in the early
.70s Several interrelated factors contributed to this relative
weakening:

e After World War I, while Europe and Japan were rebuilding their
industries with new equipment, the United States followed busi-
ness and labor practices that hampered our ability to compete
successfully in many interrational markets.

e After 1973 the nising cost of oil contributed to domestic inflation
and the flow of doliars to oil producing countries.

e U S trade policy. rather than encouraging competition and the
changing configuration in the manufacturing industries, has
responded by establishing protectionist import policies and sub-
sidies to dying industries

Several business indexes are predicting that the current expansion
in the economy will beoin to slow:

e The real gross national product is expected to grow at an annual
rate of 6 1 percent in the first quarter of 1984, and drop to 3.2 per-
cent by the end of the year.

e Inflation s expected to remain at moderate levels while the for-
eign trade deficit remains the major drag on economic growth.

® Inthe next 6to 12 months. the doliar will decline 1n value. easing
some pressures on U S exports

e Unless the unprecedented increases in the federal budget deficit
can be controlled. the economy 1s likely to worsen considerably
i 1985
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DOLLARS

Defense and education are two of the few ‘controllable’ items in
the lederat budget. Many other expenditures such as Social Security,
Medicare, Welfare, and Veterans Benetits are entitlements guaranteed
by law

The Reagar Adminisiration has clearly placed a high priority on

strengthening our current levels of defense preparedness:

In 1982. 6 1 percent of the gross national product was devoted to

defense. the largest percentage since 1972 when the Vietnam War
was winding down.

Strengthening the skills of individuals in the military. as well as
those employed by defense suppliers, is critical to the defense
goals of the Nation

The U S Departments of Defense and Education are encouraging
cooperation between defense firms and vocational education.

Increasing national defense expenditures will require more skilled
workers in defense-related industries.

With several agencies competing for limited federal dollars. edu-
cabion may well be at a disadvantage when compared to the
needs of the military
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Present economic and political activities signal several trends for

the near future that are hkely to affect vocational education:

The United States must continue to strive for competitiveness ir
world markets

The Federal Government will be hesitant t2 increase funding for
domestic programs. The large increase in he defense budget to
improve our national security has itmited t: e funds available for
education and many other social programs

Congress views serving special needs poput!itions as one of the
primary federal roles of vocational educatior Vocational educa-
tion shou'd upgrade and retrain displaced workers as well as
serve groups who have special problems obtaining satisfactory
employment These areas of concern will continue to influence
federal vocational education legislation in the future.

A stronger emphasis on scholastic programs at the secondary
level will cause students to study more mathematics. science, and
language With less opportunity to study vocational skills at the
secondary level, more students are likely to obtain occupational
preparation in community colleges and technical institutes after
high school
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ESTIMATES OF ROBOT USAGE

Industrial robots are projectecd to increase from a total of about
7,000 in 1983 to betwveen 50,000 to 100,000 in 1990. Generally,
sach robot replaces three workers.




THE IMPACT OF TECHNOLOGY

The 1960s are a hme of rapid technological change. Technological
nroads have heen forged in four rmajor hields  briomedical’genetics,
¢nergy ainformation techn\)logués. and manutacturing processing.
Changes 'n the skilis needed tn the work force due to office automa-
ton pnformation technology) and robotics {(manufacturing processes)
are cxpected to create training opportunities for vocational educalion.
but rot to the extent some forecasters anticipate.

Robotics

e In 1983 5000 to /.000 robots were in wse in the United States;
picjections of rooot usage in 1989 range from 50,000 to 100.000

e Generally oneobot replaces three workers

o Not all misplaced workers lose their jobs. many are retrained or
transferred

e During the remander of the 1980s. little demand 1s expected for
newiy tramed robotics technicians

o [our major tactors weil affect the rate of adoption of robots in
industry

- Price of labor versus capital avaiiable to be invested in
e ment

- Cost ot equipment
Sterfacing capanihties of automated equipment
- the next several years

e thor deciston about offering programs for robotics technicians.




Oftfice Automatian

* Office automation equipment thanges rapidly:

- Currently, the move is away from stand alone (unifuncticonal)
tontegrated (multifuncltional) word processing systems due
to (1) cost reduction in use of multifunctional systems, and
(2} increased elficiency and capability between equipment,

- Today employers find an influx of personal computers into
the oftice due to (1) multifunction operational capabihty, (2)
reduction in cost, and (3) interfacing capability.

Ofhces areust beginning to be affected by advances in information
and communications technologies, By the end of the decade, most office
tobs and many skatied trades will require a basic knovvledyge of computers.

[} ST

Several factors influence the diffusion of office
equipment

- Lack of standardization of office automation equipment
- Cost of equinment
Technological advancements

- Canital investment required to convert 15 an automated office

s 11
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- Shortage of qualified personnel
- Reductions in corporate training budgets

Office automation will not cause a major decrease in the demand
for secretaries.

Traditionally. word processing training has been conducted by
experienced personnel in individual firms. With reductions in
office automation training budgets, new sources of training must
be sought

Word processing operators in the future will need skill training in
basic computer hteracy. higher order analysis (including com-

prehension and logical thinking). in addition to keyboard skill
training
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LABOR FORCE DISTRIBUTION OF YOU Y AND WOMEN
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| ABOR FORCE

Vocational education must adapt to the demographic changes in
the prenulation and the labor torce

The age sex. and minorty represen.ation of future vocational stu-
dents and the composition of the {uture labor force will change:
¢ Vocational education will serve fewer young people who are 14 to
24 years old Fewer youn-} workers will enter the labor force.

* Because of hugher birth rates in racial/ethnic minority groups,
there will be larger proportions of minority group young people in
the high school ~postsecondary age ranges.

* In 1970 38 pe.cent of the nation's labor force was female: 42 per-
cent was femalein 1980, and 46 percent is projected by 1990.

¢ 01870 43 percent of all women living in the United States over
age 16 were participating 1in the labor force: 52 percent partici-
pated in 1980. and approximately 60 percent participation is pro-
jected by 1990
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Job Growth and Openings

Total civihan employment 1s projected to increas2 25 percent
trom 1982 to = 95. from a total of 102 mihion to 128 nulhion
workers Industrial demand for these workers will var.

e The major source of job openings will be replacemenl of workers
in existing jobs. not growth of new jobs

e Service industries will be the main source of the employment
increases

.y,

e The proportion of the work force in manufacturing will remain
stable

e High-technology industries will grow faster than average without,
however. being a major source of empioyment opportunities in
the 1980s

e Retail sales workers have the highest projected average annual
job openings from 1980 to 1990

e Auto workers will experience the heaviest displacement due to
robotics

15
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TRENDS WITHIN VOCATIONAL EDUCATION

Enroliments and funding for vocational progre.ms increased stead-
iy over the past decade At the secondary level. vocational education
encollments increased throughout the 1970s despite the decline In the
total numner of sccondary students after 1975 Most of the increase in
fuc g came from state and local sources. as federa funding
rermarned almost constant

SECONDARY SCHOOL ENROLLMENT

070 1976 1080 To8h 1990 1970 1878 1980 1985 19
TOTAL VOCATIONAL
Secondary school enroitmants reached a peak in 19?5 and are
projected to dechine untit the mid 1990s. Enroliments in seconcdary

vocationat education inereased throughout the 1970s. Continued
meteases seem gnhikely i the 1980s.

16




These changes will have a direct effect on vocational education:

Secondary school students will decline by 2.5 million between
1980 and 1990

[n the future. potential for inCreasing cooperative enroliments
seems to exist

Total expenditures for education have more than doubled during
the period 1969-1981, increasing from $70 billion to an estimated
$200 billion

After peaking in 1975 at 8 percent, total expenditures for educa-
tion have slowly decreased to an estimated 6.8 percent of the
gross national productin 1981

Vocational education expenditures as a percentage of total edu-

cation expenditures increased during the 1970s from 3.2 percent
in school year 1971-72 to 4.1 percent in school year 1979-80.
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IMPLICATIONS FOR VOCATIONAL EDUCATION

Societal economic. and labor force trends will directly atfect voca-
honat education Vocational leaders. in an attempt to maintain a qual-
ity education for vocational students. will have to adjust the.,r programs
to accommodate the coming changes. Most directly affected by these
trends will be courses that students choose to study. how instruction is
dehivered and equipment needed 1n the classrooms

Stiftsin curnculum emphasis will occur at all educational levels:
o Commumcabhon computation. and science skills will receive
more emphasis in secondary schools. leaving less time for voca-

tional courses

o Speahic occupational skills are hkely to receive less emphasis at
the wecondary level

¢ More cccupational tramming will be obtained at the postsecondary

levyeng

¢ lpagraching and retraiming workers will receive additional empha-
sis particularly at the postsecondary level

\ 15 1 8
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Instructional methods at both the secondary ai'd postsecondary
lovels will chanee

e The mode of instructional delivery will shift. instructors will move
from being dehverers of information to managers of learning as a
result of the increased use of electronic instructional equipment.

e Learning may take place in mure diverse settings. Community
and employment centers will serve as satellite schools, particu-
larly for established workers seeking upgraded skills.

The increasing advanc >s in new technology will redirect voca-
tional education and the content of jobs:

e High equipment costs and rapid technological advances will
require more participation from employers for vocationl student
training The difficulty for vocational schools keeping equipment
up to date. inked with the difficulty of industry finding workers
trained to operate this equipment, will force a new alliance
between vocational education and industry.

e Although technological change will be rapid, it will affect jobs in
an evolutonary rather than revolutionary way. Changes will take
place gradually. modifying existing jobs. Only occasionally will
completely new jobs emerge.

The conung years will place many demands on vocational edu-
cation It will be called upon to conduct traditional entry-level instruc-
tion. to help ensure that students have basic communication and comp-
utational skilts. to play an expanded role in training the disadvantaged.
and lo retrain and upgrade more adult workers than ever before.

At the same time, vocational education will be called upon once
again to jushty its claim as a legitimate component of secondary edu-
cation The challenges are many, and many program adjustments will
he needed Nevertheless. the broad support that vocational education
receives from students. parents, employers. school board members,
and legislators indicates 1t has served a wide variety of needs in the
past and it can continue to do so 1n the future
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